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(57)Abstract: 

PURPOSE: To improve durability by improving the surface of middle- 
resistance polar synthetic rubber to a state of good non-adhesiveness of a 
photosensitive body and toners. 

CONSTITUTION: The center line average height Rd of the elastic layer of 
the electrostatic charging roller having at least two layers; the elastic layer 
and a surface layer covering the surface of the elastic layer is set larger 
than the center line average height Rs of the surface layer. For example, 
the surface of the epichlorhydrine rubber elastic layer having 5 to 15fim 
center line average height Rd is coated with a polyamide resin surface 
layer (Rs: 3 to 10|xm) having an average film thickness of <2 times Rd in 
such a manner that the Rd of the epichlorhydrine rubber elastic layer is 
made small. 
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Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this trcuislation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The front face of an elastic layer and said elastic layer is set at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], and it is the surface average of roughness height Rd of said elastic layer. The 
surface average of roughness height Rs of said surface layer Electrification roller characterized by the large thing. 
[Claim 2] In the electrification roller which has two-layer [ of a wrap surface layer ], electric resistance consists of polar 
synthetic rubber of 107 - 1010 ohm-cm in the front face of an elastic layer and said elastic layer, and said elastic layer at 
least is the surface average of roughness height Rd. Electrification roller characterized by being 5-15 micrometers. 
[Claim 3] In the electrification roller which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer 
and said elastic layer at least, said elastic layer is more than rubber degree-of-hardness 40 (JISA), and it is the surface 
average of roughness height Rd. Electrification roller characterized by being 5-15 micrometers. 
[Claim 4] Setting the front face of an elastic layer and said elastic layer at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], said elastic layer is the surface average of roughness height Rd. Electrification 
roller characterized by being 5-15 micrometers and being the epichlorohydrin rubber or polyurethane rubber whose 
thickness is l-5mm. 

[Claim 5] Setting the front face of an elastic layer and said elastic layer at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], the average thickness of said surface layer is the surface average of roughness 
height Rd of said elastic layer. Electrification roller characterized by being 2 double less or equal. 
[Claim 6] The front face of an elastic layer and said elastic layer is set at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], and it is the surface average of roughness height Rs of said surface layer. 
Electrification roller characterized by being 3-10 micrometers. 

[Claim 7] It is the electrification roller characterized by consisting of a non-adhesive property resin coat which was 
thick to the surface crevice of said elastic layer in the electrification roller which has two-layer [ of a wrap surface 
layer ] as for said surface layer, and was tiiinly applied in the front face of an elastic layer and said elastic layer at 
heights at least. 

[Claim 8] It is the electrification roller characterized by consisting of synthetic resin in which said surface layer has 
solubility to alcohol in the electrification roller which has two-layer [ of a wrap surface layer ] for the front face of an 
elastic layer and said elastic layer at least. 

[Claim 9] It is the electrification roller characterized by said surface layer containing at least one of the components of 
various inorganic bulking agents, various conductive particles, and said elastic layer in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and said elastic layer at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates the front face of an elastic layer and this elastic layer to the electrification 
roller which has two-layer [ of a wrap surface layer ] at least more about the electrification roller used for contact roller 
electrification equipment at a detail. 
[0002] 

[Description of the Prior Art] Conventionally, in the image formation equipment of an electrophotography method, the 
corona discharge machine was widely used as an electrification means for a photo conductor front face being charged 
completely uniformly. Although it is effective as a means by which a photo conductor is charged in a certain fixed 
potential at homogeneity if it is in this corona discharge machine, on the contrary, if it is in the electrification processing 
by corona discharge, a high voltage power supply is needed, and ozone occurs with discharge. When ozone occurred in 
large quantities, it not only has a bad influence on an environment, but there was a trouble that an electrification 
member and a photo conductor deteriorated by ozone. 

[0003] To the above-mentioned corona discharge machine, as shown in drawin g 7 , the electrification roller 701 is 
contacted to the photo conductor drum 702, and carries out follower rotation, and the electrification roller which an 
electrical potential difference is impressed [ roller ] to the rodding 703 of the electrification roller 701 from a power 
source 704, and electrifies photo conductor drum 702 front face is put in practical use. The electrification roller 701 as 
this electrification means can attain low-battery-ization of a power source 704, and has the advantage that there are few 
yields of the ozone resulting from electrification processing. Moreover, there is no electrostatic adsorption of the dust 
accompanying use of a corona electrode wire, and it also has the advantage of not needing a high voltage power supply. 
[0004] However, are easy to come out of electrification nonuniformity, and an electrification roller has the fault of 
changing electrification potential sharply by environmental change, and the present condition is that it is considerably 
inferior about the homogeneity of this electrification as compared with the electrification processing with a corona 
discharge machine. 

[0005] For this reason, in order to improve the homogeneity of electrification, by the "contact electrification approach" 
of JP,63-149668,A, it is indicating that the homogeneity of electrification can improve considerably by making 
alternating voltage with the starting potential (VTH) at the time of direct-current-voltage impression twice [ more than ] 
the electrical potential difference between peaks of electrification superimpose. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the "contact electrification approach" of above- 
mentioned JP,63-149668,A In order to make alternating voltage with the starting potential (VTH) at the time of direct- 
current- voltage impression twice [ more than ] the electrical potential difference between peaks of electrification 
superimpose. Apart from a DC power supply, an AC power is needed, and it invites the cost rise of equipment itself, and 
power-source cost not only goes up, but fiirttier, useless AC current which does not contribute to electrification of a 
photo conductor will be consumed so much, and a lot of ozone occurs in connection with it. Consequentiy, an 
electrification member. Degradation of a photo conductor was invited and tiiere was un-arranging [ of having developed 
even into a pollution problem fiirther ]. 

[0007] For this reason, in order to enable it for this invention person to perform electrical-potential-difference 
impression on an electrification roller only using a DC power supply, without using an AC power, the electrification 
roller using the polar synthetic rubber (epichlorohydrin rubber) of inside resistance in an elastic layer is proposed. As a 
result of considering the cause by which electrification nonuniformity generates [ this invention person ] this only in DC 
electrical-potential-difference impression, the elastic layer originates in it being the dispersion layer of synthetic rubber 
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and carbon, Namely, it is what is depended on the electric heterogeneity of the conductive elastic layer depended badly 
[ distribution of carbon/synthetic rubber ]. Electric heterogeneity is abolished and it enables it to cancel the 
electrification nonuniformity which is generated only in DC electrical-potential-difference impression by discovering a 
certain thing and transposing the elastic layer by the carbon/synthetic rubber of an electrification roller to the polar 
synthetic rubber (epichlorohydrin rubber) of inside resistance. 

[0008] Moreover, only in DC electrical-potential-difference impression, although the withstand voltage of a roller layer 
poses a problem, as compared with the case of the conductive elastic layer of the conventional carbon / synthetic-rubber 
system, withstand voltage nature is remarkably raised by using the epichlorohydrin rubber of inside resistance in an 
elastic layer. Furthermore, epichlorohydrin rubber has a rubber degree of hardness comparatively as high as 40 (JISA), 
and since there is also little elastic strain deformation, a mechanical strength is also good [ rubber ]. 
[0009] Although the addition of carbon was able to adjust apparent electric resistance in the conductive elastic layer of 
the conventional carbon / synthetic-rubber dispersed system, it was very difiBcuh to reconcile moderate conductivity 
(108 omega-cm) and withstand voltage nature. And since the part of carbon differed in electric resistance greatly from 
the part of synthetic rubber when it sees micro, it worsened the homogeneity of electrification, and withstand voltage 
nature. However, when rubber itself used the polar synthetic rubber of inside resistance (107 - 108 omega-cm) for the 
electrification roller elastic layer, without being based on content of conductive particles, such as carbon, all the troubles 
that come fi-om the electrical characteristics of the above-mentioned electrification roller were solved. 
[0010] The above-mentioned electric and mechanical property are excellent. The electrification roller of the polar 
synthetic rubber of inside resistance in which homogeneity electrification is possible actually only by DC electrical- 
potential-difference impression however, as roller electrification equipment of a copying machine Since an 
electrification roller and a photo conductor are in a pressure-welding condition during a pause of a copying machine 
when it is used, The trouble that a horizontal stripe-like abnormality image is generated in the image of the 1st sheet 
after a prolonged pause, and the trouble that a toner would adhere to a roller front face and the electrification engine 
performance of an electrification roller would fall if an electrification roller is used for a long period of time occurred. 
[001 1] Moreover, as a conventional technique relevant to this invention, there are JP,58-194061,A "roller electrification 
equipment" and JP,2-222985,A "electrophotography equipment." 

[0012] The equipment of JP,58- 194061, A removes the toner dirt of an electrification roller front face by approaching 

the electrification roller front face which consists of a conductive elastic body, and preparing a cleaning component, and 
carrying out the coat of the non-adhesive property coat to the front face of a conductive elastic body. 
[0013] Moreover, the equipment of JP,2-222985,A is 2<=6.0 micrometers (however, 1<=5.0 micrometers of 0.05 
micrometer<=RZ, 2<=5.0 micrometers of 0.05 micrometer<=RZ) of 0.1 micrometer<=RZ l+RZ about the relation of 
ten-point surface average-of-roughness-height RZl of a photo conductor, and ten-point surface average-of-roughness- 
hei^t RZ2 of the member for electrification. 

The moderate split-face section used as a photo conductor and the origin of discharge to each of both of the member for 
electrification is formed, the fall of breakdown voltage is aimed at, the electrification capacity of the member for 
electrification is raised, and it enables it to perform uniform electrification excellent in the potential property by carrying 
out. 

[0014] This invention is made in view of the above, and it aims at offering the electrification roller which raised 
endurance by improving an inside resistance polarity synthetic-rubber front face in a photo conductor and a toner, and 
the good condition of a non-adhesive property. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets on the electrification roller 
which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and this 
invention is the surface average of roughness height Rd of an elastic layer. The surface average of roughness height Rs 
of a surface layer A large electrification roller is offered. 

[0016] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ], electric resistance consists of polar synthetic rubber of 107 - 1010 ohm-cm in 
the front face of an elastic layer and an elastic layer at least, and an elastic layer is the surface average of roughness 
height Rd. The electrification roller which is 5-15 micrometers is offered. 

[0017] Moreover, in the electrification roller which has two-layer [ of a wrap surface layer ] for the front face of an 
elastic layer and an elastic layer at least in order that this invention may attain the above-mentioned purpose, an elastic 
layer is more than rubber degree-of-hardness 40 (JISA), and it is the surface average of roughness height Rd. The 
electrification roller which is 5-15 micrometers is offered. 

[0018] Moreover, in order that this invention may attain the above-mentioned purpose, it sets on the electrification roller 
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which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and an 
elastic layer is the surface average of roughness height Rd. The electrification roller which is 5-15 micrometers and is 
the epichlorohydrin rubber or polyurethane rubber whose thickness is l-5mm is offered. 

[0019] Moreover, in order that this invention may attain the above-mentioned purpose, it sets on the electrification roller 
which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and the 
average thickness of a surface layer is the surface average of roughness height Rd of an elastic layer. The electrification 
roller which is 2 double less or equal is offered. 

[0020] Moreover, in order to attain the above-mentioned purpose, it sets on the electrification roller which has two-layer 
[ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and this invention is the 
surface average of roughness height Rs of a surface layer. Electrification roller which is 3-10 micrometers. 
[0021] Moreover, in order that this invention may attain the above-mentioned purpose, the electrification roller which 
consists of a non-adhesive property resin coat which the surface layer was thick to the surface crevice of an elastic layer 
in the electrification roller which has two-layer [ of a wrap surface layer ], and was thinly applied in the front face of an 
elastic layer and an elastic layer at heights at least is offered. 

[0022] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, a surface layer 
offers the electrification roller which consists of synthetic resin which has solubility to alcohol. 

[0023] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, a surface layer 
offers the electrification roller containing at least one of the components of various inorganic bulking agents, various 
conductive particles, and said elastic layer. 
[0024] 

[Function] The electrification roller of this invention is the surface average of roughness height Rd of an elastic layer. 
The surface average of roughness height Rs of a surface layer A non-adhesive property is improved maintaining an 
electrification property by enlarging. 

[0025] Moreover, in the electrification roller of this invention, electric resistance constitutes an elastic layer from polar 
synthetic rubber of 107 - 1010 ohm-cm, and it is the surface average of roughness height Rd. A non-adhesive property is 
improved maintaining an electrification property by being referred to as 5-15 micrometers. 

[0026] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rd 
about an elastic layer above rubber degree-of-hardness 40 (JISA). A non-adhesive property is improved maintaining an 
electrification property by being referred to as 5-15 micrometers. 

[0027] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rd 
about an elastic layer. A non-adhesive property is improved maintaining an electrification property by considering as the 
epichlorohydrin rubber or polyurethane rubber the thickness of whose is l-5mm by 5-15 micrometers. 
[0028] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rd 
of an elastic layer about the average thickness of a surface layer. A non-adhesive property is improved maintaining an 
electrification property by considering as 2 double less or equal. 

[0029] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rs 
of a surface layer. A non-adhesive property is improved maintaining an electrification property by being referred to as 
3-10 micrometers. 

[0030] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 
electrification property by using a surface layer as the non-adhesive property resin coat thick [ to the surface crevice of 
an elastic layer ] and applied thinly at heights. 

[003 1] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 

electrification property by constituting a surface layer from synthetic resin which has solubility to alcohol. 

[0032] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 

electrification property by considering a surface layer as the configuration containing at least one of the components of 

various inorganic bulking agents, various conductive particles, and an elastic layer. 

[0033] 

[Example] The power source to which drawin g 1 shows the electrification roller experimental device for evaluating the 
electrification property of an electrification roller, the electrification roller with which 101 is set as the object of 
evaluation, and 102 impress rodding of the electrification roller 101 to the rodding 102 of the electrification roller 101 in 
drawing, and 103 impresses the DC electrical potential difference Va, and 104 are electrometers for a photo conductor 
drum and 105 to measure an electric discharge lamp, and at least for electrification of the front face of the photo 
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conductor drum 104 measure Vs, as for 106. 

[0034] In the above configuration, how to evaluate the electrification property of an electrification roller using the 
above-mentioned roller electrification experimental device is explained. First, the DC electrical potential difference Va 
is impressed to the electrification roller 101 which contacts the photo conductor drum 104 which rotates with linear 
velocity v, and carries out follower rotation, at least electrification is charged in Vs in photo conductor drum 104 fi-ont 
face discharged with the electric discharge lamp 105, and at least electrification of the photo conductor drum 104 
measures Vs with an electrometer 106. From the electrification property chart which it is as a result of [ of this 
electrometer 106 ] measurement, as shown in drawing 2 , at least the standup of Vs and electrification can evaluate the 
homogeneity of Vs and Vs. 

[0035] Drawin g 3 shows the image formation equipment of a roller electrification method, and in drawing, a drum 
cleaner and 305 show an electric discharge lamp, 306 shows an imprint belt, and the laser beam a photo conductor drum 
and whose 302 101 is exposure information as for an electrification roller and 301, and 303 use a developer and 304 in 
order to check the trouble on real use of an electrification roller. As shown in drawin g 4 , an output image is checked, 
the non-adhesive property over the photo conductor of an electrification roller is evaluated from ** horizontal stripe 
image (roller trace on a photo conductor) 401, and, specifically, the cleaning nature on the front face of a roller is 
evaluated fi-om the dirt 402 of the image after ** running test. 

[0036] Drawin g 5 shows the configuration of the electrification roller by this invention, the electrification roller of the 
example of a comparison, and the conventional electrification roller, and Table I shows each property of the 
electrification roller shown in drawing 5 . 



[0037] 
Table 11 
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[0038] Drawin g 5 (a) shows the conventional electrification roller, and has prepared the nylon (polyamide resin) surface 
layer (100-micrometer thickness, 103 omega-cm) on the carbon distribution silicone rubber elastic layer (3mm 
thickness, electric resistance 104 omega-cm), and as shown in 201 of Table 1 and drawing 2 , a problem is in the 
homogeneity of electrification. However, AC electrical potential difference is superimposed on DC electrical potential 
difference, and homogeneity electrification will be acquired if electrical-potential-difference impression is carried out. 
[0039] Although the homogeneity of electrification of at least electrification is improved as the electrification roller as 
an example of a comparison is shown, and it consists of a monolayer of epichlorohydrin rubber (3mm thickness, electric 
resistance 108 omega-cm) and is shown in 203 of Table 1 and drawing 2 , fi-ont-face nature of drawing 5 (b) is bad, and 
is not practical. 

[0040] So that drawing 5 (c) may show the electrification roller of this invention, and may split-face-ize a resistance 
(107- 108 omega-cm)-into more than rubber degree-of-hardness 40 (JISA) polarity synthetic-rubber (epichlorohydrin 
rubber) elastic layer and a part for the crevice may be embedded As the thin (1-5 -micrometer thickness) exaggerated 
code layer (surface layer) of non-adhesive property resin (nylon: 1010 ohm-cm) is prepared and it is shown in 202 of 
Table 1 and drawing 2 Front-face nature was able to be made to improve sharply, with the electrification property of the 
electrification roller ( drawing 5 (b)) as an example of a comparison maintained. Hereafter, an example explains to a 
detail. 

[0041] [Example 1] First, epichlorohydrin rubber elastic layer was cast so that a roller outer diameter might be set to 
about 16 phi at rodding of 8phi. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of 
hardness were 40 (JISA). While making this elastic roller into 3mm of elastic thickness by mechanical polishing, it is 
the ten-point surface average of roughness height Rd. Every three each were groimd so that it might be set to 3 
micrometers, 5 micrometers, 10 micrometers, 15 micrometers, 20 micrometers, and 30 micrometers. 
[0042] Next, on this elastic layer, as a surface layer, with the spray method, the paint film of polyamide resin was 
applied so that that average thickness might be set to 5 micrometers, 10 micrometers, and 30 micrometers, and the 
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electrification roller of an example 1 was created. 

[0043] Then, the ten-point surface average of roughness height Rs of the surface layer (namely, roller front face) of the 
created electrification roller It measured. The ten-point surface average of roughness height Rs of this surface layer 
Measurement was performed using the surface type-like measuring instrument (SE-30H, Kosaka Laboratory maJce) 
based on JIS surface roughness (BO601). 

[0044] It is the surface average of roughness height Rd as mentioned above. The evaluation result of the surface average 
of roughness height Rs of a total of 1 8 electrification rollers which prepared and created the surface layer which consists 
of polyamide resin of 5-30 micrometers of average thickness on epichlorohydrin rubber elastic layer (3mm in 
thickness), an electrification property, and fi^ont-face nature is shown in Table 2. 
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[0046] It is the surface average of roughness height Rs on the fi-ont face of a roller (surface layer) so that clearly from 
the above-mentioned table 2. The surface average of roughness height Rd of an elastic layer It depends also on the 
thickness and the method of application of a surface layer the outside for which it depends. It is desirable that it can 
apply so that the surface roughness of an elastic layer may moreover be corrected by as thin the surface layer as 
possible. Vs falls, so that an electrification property has a thick surface layer, and the homogeneity of electrification is 
Rd. It worsens, so that it is large. However, Rd 5 Carrying out to below mum is contrary to improving in a photo 
conductor and a toner, and the good condition of a non-adhesive property, using the sand PURASUTO metiiod etc. for 
surface polish, and maintaining the electrification property which it becomes [ a manufacturing cost ] high and is not not 
only desirable, but is the purpose of this invention. Moreover, front-face nature is so good that a surface layer is thick, 
and has the relation which disagrees with an electrification property. 

[0047] Therefore, the following conclusions can be obtained from the above experimental data. As shown in drawin g 6 , 
it is the surface average of roughness height Rd. On the epichlorohydrin rubber elastic layer which is 5-15 nwcrometers, 
average thickness is Rd. About the polyamide resin surface layer (Rs:3-10micrometer) of 2 double less or equal, it is Rd 
of epichlorohydrin rubber elastic layer. By coating so that it may be made small, the electrification roller excellent in an 
electrification property and front-face nature (endurance) can be obtained. 

[0048] Furthermore, tiie surface average of roughness height Rd By being referred to as 5-15 micrometers, the cost for 
surface polish is reducible. 

[0049] [Example 2] First, a polyurethane rubber elastic layer is cast to rodding of 8phi, and they are 3mm of thickness, 
and the ten-point surface average of roughness height Rd by mechanical polishing. It ground so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x109. Omega-cm and a rubber degree of hardness were 40 
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(JISA). 

[0050] Low resistance-ization of polynrethane rubber can be attained by carrying out content molding of the alkali- 
metal salt to polyurethane rubber. And the reduction in resistance is [ in / the whole elastic layer / there is also no 
variation in resistance like / in conductive particle distribution of carbon etc. / in this case, and ] possible to 
homogeneity (refer to ****** No. 189876 [ 63 to ] official report). Especially, a fault halogen oxygen acid sah is the 
optimal also in an alkali-metal salt. Moreover, when 0.05wt% lithium perchlorate is added to polyurethane rubber, 
resistance falls a single figure and it is 3x108. It becomes omega-cm. 

[0051] Next, the copolyamide (CM8000) 6 weight section was dissolved in the methanol 100 weight section, on the 
polyurethane rubber elastic layer, it applied by the dipping method and the surface layer was formed. The surface layer 
average thickness after desiccation is 7 micrometers, and is the siuface average of roughness height Rs. It was 6 
micrometers. 

[0052] the place measured with the roller electrification experimental device which showed the electrification property 
of this electrification roller to drawing 1 — Va=-1.5kV — receiving - the OPC photo conductor drum 104 (28 
micrometers of thickness) — Vs=600-620V — it has been mostly charged in homogeneity. As compared with the case 
where an elastic layer is epichlorohydrin rubber, it is thought that the thing with Vs low about 150v is because electric 
resistance is high a single figure on these conditions. However, if it is used by Va=-1.6kV, there will be no practical 
problem. 

[0053] Then, as a result of performing a running test using the image formation equipment shown in drawing 3 , also 
after 10 K sheet use, there was also no generating of abnormality images, such as a horizontal stripe, and Vs fall by the 
dirt of an electrification roller front face was also satisfactory on the image. 

[0054] In addition, as synthetic resin which has solubility to alcohol by surface layer configuration resin, polyvinyl 
butyral resin and poly vinyl alcohol resin were effective in addition to Nylon. 

[0055] [Example 3] First, epichlorohydrin rubber elastic layer is cast to rodding of 8phi, and they are 3nmi of thickness, 
and the ten-point surface average of roughness height Rd by mechanical polishing. It groxmd so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of hardness were 40 
(JISA). 

[0056] Next, the solvent meltable mold fluororesin solution (solid content: 10.8wt%) was diluted with the toluol, and 

coating was carried out with the spray method on the above-mentioned elastic layer. The surface layer average thickness 
after desiccation is 6 micrometers, and is the roller surface average of roughness height Rs. It was 7.5 micrometers. 
[0057] When the electrification property of this electrification roller was measured with the roller electrification 
experimental device of drawin g 1 , it was Vs=770V and homogeneity was also good. Moreover, as a result of 
performing a running test using the image formation equipment shown in drawing 3 , there was no generating of an 
abnormality image also after [ of 20 ] K sheets. Especially concerning the front-face nature of an electrification roller, 
the fluororesin improved the mold-release characteristic over a toner, and cleaning nature improved. 
[0058] In addition, as non-adhesive property resin of a surface layer configuration, silicon resin, urethane resin, acrylic 
resin, polyethylene resin, polyamide resin, etc. were effective in addition to the fluororesin. 

[0059] [Example 4] First, epichlorohydrin rubber elastic layer is cast to rodding of 8phi, and they are 3mm of thickness, 
and the ten-point surface average of roughness height Rd by mechanical polishing. It ground so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of hardness were 40 

(JISA). 

[0060] Next, the epichlorohydrin rubber solution (solid content: 2.5wt%) 100 weight section, the solvent meltable mold 
fluororesin solution (solid content: 10.8wt%) 80 weight section, and the silica 0.6 weight section were dissolved in the 
toluol, and coating was carried out with the spray method on the elastic layer. The sxirface layer average thickness after 
desiccation is 8 micrometers, and is the surface average of roughness hei^t Rs. It was 7 micrometers. 
[0061] When the electrification property of this electrification roller was measured with the roller electrification 
experimental device of drawin g 1 , it was as high as Vs=800V and homogeneity was good. This is based on the 
effectiveness of having made the surface layer containing epichlorohydrin rubber. On the other hand, the non-adhesive 
property over OPC (photo conductor drum) has been remarkably improved by addition of a silica, and generating of a 
horizontal stripe of the front-face nature of an electrification roller was completely lost in the image of the 1st sheet after 
a prolonged pause. 

[0062] In addition, as an inorganic bulking agent, there are a zinc oxide, titanium oxide, tin oxide, etc. in addition to a 
silica. 

[0063] [Example 5] When creating the electrification roller of an example 3, and 3wt% of carbon addition was 
performed in silicone resin use and tiie electrification roller was created to it as non-adhesive property resin of a surface 
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layer, as compared with what does not perform carbon addition, the electrification property (about electrification 

homogeneity) has been improved further. 

[0064] 

[Effect of the Invention] It explained above. The electrification roller of this invention is the sxirface average of 
roughness height Rd of an elastic layer. The surface average of roughness height Rs of a surface layer Since it is large, 
an inside resistance polarity synthetic-rubber fi*ont face is improved by a photo conductor and a toner, and the good 
condition of a non-adhesive property, and endurance can be raised. 

[0065] Moreover, electric resistance constitutes an elastic layer fi"om polar synthetic rubber of 107 - 1010 ohm-cm, and 

the electrification roller of this invention is the surface average of roughness height Rd. Since it is referred to as 5-15 
micrometers, an inside resistance polarity synthetic-rubber fi-ont face is improved by a photo conductor and a toner, and 
the good condition of a non-adhesive property, and endxirance can be raised. Moreover, the surface average of 
roughness height Rd Since it is 5-15 micrometers, the cost for surface polish is reducible. 

[0066] Moreover, the electrification roller of this invention is more than rubber degree-of-hardness 40 (JISA) about an 
elastic layer, and is the surface average of roughness height Rd. Since it is referred to as 5-15 micrometers, an inside 
resistance polarity synthetic-rubber fi-ont face is improved by a photo conductor and a toner, and the good condition of a 
non-adhesive property, and endurance can be raised. Moreover, the surface average of roughness height Rd Since it is 5- 
15 micrometers, the cost for surface polish is reducible. 

[0067] Moreover, the electrification roller of this invention is the surface average of roughness height Rd about an 
elastic layer. Since it considers as the epichlorohydrin rubber or polyurethane rubber the thickness of whose it is 5-15 
micrometers and is l-5mm, an inside resistance polarity synthetic-rubber fi-ont face is improved by a photo conductor 
and a toner, and the good condition of a non-adhesive property, and endurance can be raised. Moreover, the surface 
average of roughness height Rd Since it is 5-15 micrometers, the cost for sxirface polish is reducible. 
[0068] Moreover, the electrification roller of this invention is the surface average of roughness height Rd of an elastic 
layer about the average thickness of a surface layer. Since it considers as 2 double less or equal, an inside resistance 
polarity synthetic-rubber front face is improved by a photo conductor and a toner, and the good condition of a non- 
adhesive property, and endurance can be raised. 

[0069] Moreover, the electrification roller of this invention is the surface average of roughness height Rs of a surface 
layer. Since it is referred to as 3-10 micrometers, an inside resistance polarity synthetic-rubber front face is improved by 
a photo conductor and a toner, and the good condition of a non-adhesive property, and endurance can be raised. 
[0070] Moreover, since the electrification roller of this invention uses a surface layer as the non-adhesive property resin 
coat thick [ to the surface crevice of an elastic layer ] and applied to it thinly at heights, an mside resistance polarity 
synthetic-rubber front face is improved by a photo conductor and a toner, and the good condition of a non-adhesive 
property, and it can raise endurance. 

[0071] Moreover, since the electrification roller of this invention constitutes a surface layer from synthetic resin which 
has solubility to alcohol, an inside resistance polarity synthetic-rubber front face is improved by a photo conductor and a 
toner, and the good condition of a non-adhesive property, and it can raise endurance. 

[0072] Moreover, since the electrification roller of tiiis invention considers a surface layer as the configuration 
containing at least one of the components of various inorganic bulking agents, varioiis conductive particles, and an 
elastic layer, an inside resistance polarity synthetic-rubber front face is improved by a photo conductor and a toner, and 
the good condition of a non-adhesive property, and it can raise endurance. 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] An electrification roller and image formation equipment 

[Claim(s)] 

[Claim 1] The fi*ont face of an elastic layer and said elastic layer is set at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], and it is the surface average of roughness height Rd of said elastic layer. The 
surface average of roughness height Rs of said surface layer Electrification roller characterized by the large thing. 
[Claim 2] In the electrification roller which has two-layer [ of a wrap surface layer ], electric resistance consists of polar 
synthetic rubber of 107 - 1010 ohm-cm in the firont face of an elastic layer and said elastic layer, and said elastic layer at 
least is the surface average of roughness height Rd. Electrification roller characterized by being 5-15 micrometers. 
[Claim 3] In the electrification roller which has two-layer [ of a wrap surface layer ] for the fi-ont face of an elastic layer 
and said elastic layer at least, said elastic layer is more than rubber degree-of-hardness 40 (JISA), and it is the sxirface 
average of roughness height Rd. Electrification roller characterized by being 5-15 micrometers. 
[Claim 4] Setting the fi:'ont face of an elastic layer and said elastic layer at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], said elastic layer is the surface average of roughness height Rd. Electrification 
roller characterized by being 5-15 micrometers and being the epichlorohydrin rubber or polyurethane rubber whose 
thickness is l-5mm. 

[Claim 5] Setting the firont face of an elastic layer and said elastic layer at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], the average thickness of said surface layer is the surface average of roughness 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran„web_cgi_eije?u=http%3A%2F%2Fww^ 8/4/2004 



Page 2 of 10 



height Rd of said elastic layer. Electrification roller characterized by being 2 double less or equal. 
[Claim 6] The fi-ont face of an elastic layer and said elastic layer is set at least on the electrification roller which has 
two-layer [ of a wrap surface layer ], and it is the surface average of roughness height Rs of said surface layer. 
Electrification roller characterized by being 3-10 micrometers. 

[Claim 7] It is the electrification roller characterized by consisting of a non-adhesive property resin coat which was 
thick to the surface crevice of said elastic layer in the electrification roller which has two-layer [ of a wrap surface 
layer ] as for said surface layer, and was thinly applied in the fi-ont face of an elastic layer and said elastic layer at 
heights at least. 

[Claim 8] It is the electrification roller characterized by consisting of synthetic resin in which said surface layer has 
solubility to alcohol in the electrification roller which has two-layer [ of a wrap surface layer ] for the fi-ont face of an 
elastic layer and said elastic layer at least. 

[Claim 9] It is the electrification roller characterized by said surface layer containing at least one of the components of 
various inorganic bulking agents, various conductive particles, and said elastic layer in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the fi-ont face of an elastic layer and said elastic layer at least. 
[Claim 10] Image formation equipment characterized by consisting the front face of an elastic layer and said elastic 
layer of an electrification roller with which said electrification roller was indicated by any one of said the claims 1-9 in 
the image formation equipment using the electrification roller which has two-layer [ of a wrap surface layer ] at least. 
[Detailed Description of tiie Invention] 
[0001] 

[Industrial Application] This invention relates the front face of an elastic layer and this elastic layer to the image 
formation equipment using the electrification roller and this electrification roller which have two-layer [ of a wrap 
surface layer ] at least more at a detail about the image formation equipment using the electrification roller and this 
electrification roller which are used for contact roller electrification equipment. 

[0002] 

[Description of the Prior Art] Conventionally, in the image formation equipment of an electrophotography method, the 
corona discharge machine was widely used as an electrification means for a photo conductor front face being charged 
completely uniformly. Although it is effective as a means by which a photo conductor is charged in a certain fixed 
potential at homogeneity if it is in this corona discharge machine, on the contrary, if it is in the electrification processing 
by corona discharge, a high voltage power supply is needed, and ozone occurs with discharge. When ozone occurred in 
large quantities, it not only has a bad influence on an environment, but there was a trouble that an electrification 
member and a photo conductor deteriorated by ozone. 

[0003] To the above-mentioned corona discharge machine, as shown in drawing 7, the electrification roller 701 is 
contacted to the photo conductor drum 702, and carries out follower rotation, and the electrification roller which an 
electrical potential difference is impressed [ roller ] to the rodding 703 of the electrification roller 701 from a power 
source 704, and electrifies photo conductor drum 702 front face is put in practical use. The electrification roller 701 as 
this electrification means can attain low-battery-ization of a power source 704, and has the advantage that there are few 
yields of the ozone resulting from electrification processing. Moreover, there is no electrostatic adsorption of the dust 
accompanying use of a corona electrode wire, and it also has the advantage of not needing a high voltage power supply. 
[0004] However, are easy to come out of electrification nonuniformity, and an electrification roller has the fault of 
changing electrification potential sharply by environmental change, and the present condition is that it is considerably 
inferior about the homogeneity of this electrification as compared with the electrification processing with a corona 
discharge machine. 

[0005] For this reason, in order to improve the homogeneity of electrification, by tiie "contact electrification approach" 
of JP,63-149668,A, it is indicating that the homogeneity of electrification can improve considerably by making 
altemating voltage with the starting potential (VTH) at the time of direct-current-voltage impression twice [ more than ] 
the electrical potential difference between peaks of electrification superimpose. 

[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the "contact electrification approach" of above- 
mentioned JP,63- 149668, A In order to make altemating voltage with the starting potential (VTH) at the time of direct- 
current- voltage impression twice [ more than ] the electrical potential difference between peaks of electrification 
superimpose. Apart from a DC power supply, an AC power is needed, and it invites the cost rise of equipment itself, and 
power-source cost not only goes up, but fiirtiier, useless AC current which does not contribute to electrification of a 
photo conductor will be consumed so much, and a lot of ozone occurs in connection with it. Consequently, an 
electrification member, Degradation of a photo conductor was invited and there was un-arranging [ of having developed 
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even into a pollution problem further ]. 

[0007] For this reason, in order to enable it for this invention person to perform electrical-potential-difference 
impression on an electrification roller only using a DC power supply, without using an AC power, the electrification 
roller using the polar synthetic rubber (epichlorohydrin rubber) of inside resistance in an elastic layer is proposed. As a 
result of considering the cause by which electrification nonimiformity generates [ this invention person ] this only in DC 
electrical-potential-difference impression, the elastic layer originates in it being tfie dispersion layer of synthetic rubber 
and carbon, Namely, it is what is depended on the electric heterogeneity of the conductive elastic layer depended badly 
[ distribution of carbon/synthetic rubber ]. Electric heterogeneity is abolished and it enables it to cancel the 
electrification nonuniformity which is generated only in DC electrical-potential-difference impression by discovering a 
certain thing and transposing the elastic layer by the carbon/synthetic rubber of an electrification roller to the polar 
synthetic rubber (epichlorohydrin rubber) of inside resistance. 

[0008] Moreover, only in DC electrical-potential-difference impression, although the withstand voltage of a roller layer 
poses a problem, as compared with the case of the conductive elastic layer of the conventional carbon / synthetic-rubber 
system, withstand voltage nature is remarkably raised by using the epichlorohydrin rubber of inside resistance in an 
elastic layer. Furthermore, epichlorohydrin rubber has a rubber degree of hardness comparatively as high as 40 (JISA), 
and since there is also little elastic strain deformation, a mechanical strength is also good [ rubber ]. 
[0009] Although the addition of carbon was able to adjust apparent electric resistance in the conductive elastic layer of 
the conventional carbon / synthetic-rubber dispersed system, it was very difficult to reconcile moderate conductivity 
(108 omega-cm) and withstand voltage nature. And since the part of carbon differed in electric resistance greatly fi*om 
the part of synthetic rubber when it sees micro, it worsened the homogeneity of electrification, and withstand voltage 
nature. However, when rubber itself used the polar synthetic rubber of inside resistance (107- 108 omega-cm) for the 
electrification roller elastic layer, without being based on content of conductive particles, such as carbon, all the troubles 
that come fi-om the electrical characteristics of the above-mentioned electrification roller were solved. 
[0010] The above-mentioned electric and mechanical property are excellent. The electrification roller of the polar 
synthetic rubber of inside resistance in which homogeneity electrification is possible actually only by DC electrical- 
potential-difference impression however, as roller electrification equipment of a copying machine (image formation 
equipment) Since an electrification roller and a photo conductor are in a pressure-welding condition during a pause of a 
copying machine when it is used. The trouble that a horizontal stripe-like abnormality image is generated in the image 
of the 1st sheet afl:er a prolonged pause, and the trouble that a toner would adhere to a roller firont face and the 
electrification engine performance of an electrification roller would fall if an electrification roller is used for a long 
period of time occurred. 

[001 1] Moreover, as a conventional technique relevant to this invention, there are JP,58- 194061, A "roller electrification 
equipment" and JP,2-222985,A "electrophotography equipment." 

[0012] The equipment of JP,58- 194061, A removes the toner dirt of an electrification roller fi"ont face by approaching 
the electrification roller front face which consists of a conductive elastic body, and preparing a cleaning component, and 
carrying out the coat of the non-adhesive property coat to the front face of a conductive elastic body. 
[0013] Moreover, the equipment of JP,2 -222985, A is the relation of ten-point surface average-of-roughness-height RZl 
of a photo conductor, and ten-point surface average-of-roughness-height RZ2 of the member for electrification, 
2<=6.0 micrometers of 0.1 micrometer<=RZ 1+RZ 

(However, 1<=5.0 micrometers of 0.05 micrometer<=RZ, 2<=5.0 micrometers of 0.05 micrometer<=RZ) 

The moderate split-face section used as a photo conductor and the origin of discharge to each of both of the member for 

electrification is formed, the fall of breakdown voltage is aimed at, the electrification capacity of the member for 

electrification is raised, and it enables it to perform uniform electrification excellent in the potential property by carrying 

out. 

[0014] This invention is made in view of the above, and it aims at offering the image formation equipment using the 
electrification roller and this electrification roller which raised endurance by improving an inside resistance polarity 
synthetic-rubber front face in a photo conductor and a toner, and the good condition of a non-adhesive property. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets on the electrification roller 
which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and this 
invention is the surface average of roughness height Rd of an elastic layer. The surface average of roughness height Rs 
of a surface layer A large electrification roller is offered. 

[0016] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ], electric resistance consists of polar synthetic rubber of 107 - 1010 ohm-cm in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ej[je?u=http%3A%2F%2Fwww4.ipdl.j 8/4/2004 



Page 4 of 10 



the front face of an elastic layer and an elastic layer at least, and an elastic layer is the surface average of roughness 
height Rd. The electrification roller which is 5-15 micrometers is offered. 

[001 7] Moreover, in the electrification roller which has two-layer [ of a wrap surface layer ] for the front face of an 
elastic layer and an elastic layer at least in order that this invention may attain the above-mentioned purpose, an elastic 
layer is more than rubber degree-of-hardness 40 (JISA), and it is the surface average of roughness height Rd. The 
electrification roller which is 5-15 micrometers is offered. 

[0018] Moreover, in order that this invention may attain the above-mentioned purpose, it sets on the electrification roller 
which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and an 
elastic layer is the surface average of rou^mess height Rd. The electrification roller which is 5-15 micrometers and is 
the epichlorohydrin rubber or polyurethane rubber whose thickness is l-5mm is offered. 

[0019] Moreover, in order that this invention may attain the above-mentioned purpose, it sets on the electrification roller 
which has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and the 
average thickness of a surface layer is the surface average of roughness height Rd of an elastic layer. The electrification 
roller which is 2 double less or equal is offered. 

[0020] Moreover, in order to attain the above-mentioned purpose, it sets on the electrification roller which has two-layer 
[ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, and this invention is the 
surface average of roughness height Rs of a surface layer. The electrification roller which is 3-10 micrometers is 
offered. 

[0021] Moreover, in order that this invention may attain the above-mentioned purpose, the electrification roller which 
consists of a non-adhesive property resin coat which the surface layer was thick to the surface crevice of an elastic layer 
in the electrification roller which has two-layer [ of a wrap surface layer ], and was thinly applied in the front face of an 
elastic layer and an elastic layer at heights at least is offered. 

[0022] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, a surface layer 
offers the electrification roller which consists of synthetic resin which has solubility to alcohol. 

[0023] Moreover, in order that this invention may attain the above-mentioned purpose, in the electrification roller which 
has two-layer [ of a wrap surface layer ] for the front face of an elastic layer and an elastic layer at least, a surface layer 
offers the electrification roller containing at least one of the components of various inorganic bulking agents, various 
conductive particles, and said elastic layer. 

[0024] Moreover, this invention offers the image formation equipment with which an electrification roller consists the 

front face of an elastic layer and an elastic layer of an electrification roller indicated by any one of the claims 1-9 in the 
image formation equipment using the electrification roller which has two-layer [ of a wrap surface layer ] at least, in 
order to attain the above-mentioned purpose. 
[0025] 

[Function] The electrification roller of this invention is the surface average of roughness height Rd of an elastic layer. 
The surface average of roughness height Rs of a surface layer A non-adhesive property is improved maintaining an 
electrification property by enlarging. 

[0026] Moreover, in the electrification roller of this invention, electric resistance constitutes an elastic layer from polar 
synthetic rubber of 107 - 1010 ohm-cm, and it is the surface average of roughness height Rd. A non-adhesive property is 
improved maintaining an electrification property by being referred to as 5-15 micrometers. 

[0027] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rd 
about an elastic layer above rubber degree-of-hardness 40 (JISA). A non-adhesive property is improved maintaining an 
electrification property by being referred to as 5-15 micrometers. 

[0028] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rd 
about an elastic layer. A non-adhesive property is improved maintaining an electrification property by considering as the 
epichlorohydrin rubber or polyurethane rubber the thickness of whose is l-5mm by 5-15 micrometers. 
[0029] Moreover, it sets on the electrification roller of this invention, and is the siuface average of roughness height Rd 
of an elastic layer about the average thickness of a surface layer. A non-adhesive property is improved maintaining an 
electrification property by considering as 2 double less or equal. 

[0030] Moreover, it sets on the electrification roller of this invention, and is the surface average of roughness height Rs 
of a surface layer. A non-adhesive property is improved maintaining an electrification property by being referred to as 
3-10 micrometers. 

[003 1] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 
electrification property by using a surface layer as the non-adhesive property resin coat thick [ to the surface crevice of 
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an elastic layer ] and applied thinly at heights. 

[0032] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 
electrification property by constituting a surface layer from S5mthetic resin which has solubility to alcohol. 
[0033] Moreover, a non-adhesive property is improved in the electrification roller of this invention, maintaining an 
electrification property by considering a surface layer as the configuration containing at least one of the components of 
various inorganic bulking agents, various conductive particles, and an elastic layer. 

[0034] Moreover, the image formation equipment of this invention improves a non-adhesive property, maintaining the 
electrification property of an electrification roller by using the electrification roller indicated by any one of the claims 1- 
9. 

[0035] 

[Example] The power source to which drawing 1 shows the electrification roller experimental device for evaluating the 
electrification property of an electrification roller, the electrification roller with which 101 is set as the object of 
evaluation, and 102 impress rodding of the electrification roller 101 to the rodding 102 of the electrification roller 101 in 
drawing, and 103 impresses the DC electrical potential difference Va, and 104 are electrometers for a photo conductor 
drum and 105 to measure an electric discharge lamp, and at least for electrification of the front face of the photo 
conductor drum 104 measure Vs, as for 106. 

[0036] In the above configuration, how to evaluate the electrification property of an electrification roller using the 
above-mentioned roller electrification experimental device is explained. First, the DC electrical potential difference Va 
is impressed to the electrification roller 101 which contacts the photo conductor drum 104 which rotates with linear 
velocity v, and carries out follower rotation, at least electrification is charged in Vs in photo conductor drum 104 front 
face discharged with the electric discharge lamp 105, and at least electrification of the photo conductor drum 104 
measures Vs with an electrometer 106. From the electrification property chart which it is as a result of [ of this 
electrometer 106 ] measurement, as shown in drawing 2, at least the standup of Vs and electrification can evaluate the 
homogeneity of Vs and Vs. 

[0037] Drawing 3 shows the image formation equipment of a roller electrification method, and in drawing, a drum 
cleaner and 305 show an electric discharge lamp, 306 shows an imprint belt, and the laser beam a photo conductor drum 
and whose 302 101 is exposure information as for an electrification roller and 301, and 303 use a developer and 304 in 
order to check the trouble on real use of an electrification roller. As shown in drawing 4, an output image is checked, the 
non-adhesive property over the photo conductor of an electrification roller is evaluated from ** horizontal stripe image 
(roller trace on a photo conductor) 401, and, specifically, the cleaning nature on the front face of a roller is evaluated 
from the dirt 402 of the image after ** running test. As an electrification roller 101 of the image formation equipment of 
the roller electrification method of this drawing 3, what applied the electrification roller of this invention serves as an 
example of the image formation equipment of this invention. 

[0038] Drawing 5 shows the configuration of the electrification roller by this invention, the electrification roller of the 
example of a comparison, and the conventional electrification roller, and Table 1 shows each property of the 
electrification roller shown in drawing 5. 
[0039] 
[Table 1] 
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[0040] Drawing 5 (a) shows the conventional electrification roller, and has prepared the nylon (polyamide resin) surface 
layer (100-micrometer thickness, 1012 ohm-cm) on the carbon distribution silicone rubber elastic layer (3mm thickness, 
electric resistance 104 omega-cm), and as shown in 201 of Table 1 and drawing 2, a problem is in the homogeneity of 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2F^^ 8/4/2004 



Page 6 of 10 



electrification. However, AC electrical potential difference is superimposed on DC electrical potential difference, and 
homogeneity electrification will be acquired if electrical-potential-difference impression is carried out. 
[0041] Although the homogeneity of electrification of at least electrification is improved as the electrification roller as 
an example of a comparison is shown, and it consists of a monolayer of epichlorohydrin rubber (3mm thickness, electric 
resistance 108 omega-cm) and is shown in 203 of Table 1 and drawing 2, fi-ont-face nature of drawing 5 (b) is bad, and 
is not practical. 

[0042] drawing 5 (c) shows the electrification roller of this invention, split-face-izes a resistance (107- 108 omega-cm)- 
into more than rubber degree-of-hardness 40 (JIS A) polarity synthetic-rubber (epichlorohydrin rubber) elastic layer, and 
embeds a part for the crevice - as The thin (1-5-micrometer thickness) exaggerated code layer (surface layer) of non- 
adhesive property resin (nylon: 1010 ohm-cm) is prepared, and fi-ont-face nature was able to be made to improve 
sharply, maintaining the electrification property of the electrification roller (drawing 5 (b)) as an example of a 
comparison, as shown in 202 of Table 1 and drawing 2. Hereafter, an example explains to a detail. 
[0043] [Example 1] First, epichlorohydrin rubber elastic layer was cast so that a roller outer diameter might be set to 
about 16 phi at rodding of 8phi. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of 
hardness were 40 (JISA). While making this elastic roller into 3nmi of elastic thickness by mechanical polishing, it is 
the ten-point surface average of roughness height Rd. Every three each were ground so that it might be set to 3 
micrometers, 5 micrometers, 10 micrometers, 15 micrometers, 20 micrometers, and 30 micrometers. 
[0044] Next, on this elastic layer, as a surface layer, with the spray method, the paint film of polyamide resin was 
applied so that that average thickness might be set to 5 micrometers, 10 micrometers, and 30 micrometers, and the 
electrification roller of an example 1 was created. 

[0045] Then, the ten-point surface average of roughness height Rs of the siuface layer (namely, roller fi-ont face) of the 
created electrification roller It measured. The ten-point surface average of roughness height Rs of this surface layer 
Measurement was performed using the surface type-like measuring instrument (SE-30H, Kosaka Laboratory make) 
based on JIS surface roughness (BO601). 

[0046] It is the surface average of roughness height Rd as mentioned above. The evaluation result of the surface average 
of roughness height Rs of a total of 18 electrification rollers which prepared and created the surface layer which consists 
of polyamide resin of 5-30 micrometers of average thickness on epichlorohydrin rubber elastic layer (3mm in 
thickness), an electrification property, and firont-face nature is shown in Table 2. 
[0047] 
[Table 2] 
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[0048] It is the surface average of roughness height Rs on the front face of a roller (sxirface layer) so that clearly from 
the above-mentioned table 2. The surface average of roughness height Rd of an elastic layer It depends also on the 
thickness and the method of application of a surface layer the outside for which it depends. It is desirable that it can 
apply so that the surface roughness of an elastic layer may moreover be corrected by as thin the surface layer as 
possible. Vs falls, so that an electrification property has a thick surface layer, and the homogeneity of electrification is 
Rd. It worsens, so that it is large. However, Rd 5 Carrying out to below mum is contrary to improving in a photo 
conductor and a toner, and the good condition of a non-adhesive property, using the sand PURASUTO metiiod etc. for 
surface polish, and maintaining the electrification property which it becomes [ a manufacturing cost ] high and is not not 
only desirable, but is the purpose of this invention. Moreover, front-face nature is so good that a surface layer is thick, 
and has the relation which disagrees with an electrification property. 

[0049] Therefore, the following conclusions can be obtained from the above experimental data. As shown in drawing 6, 
it is the surface average of roughness height Rd. On the epichlorohydrin rubber elastic layer which is 5-15 micrometers, 
average thickness is Rd. About the polyamide resin surface layer (Rs:3-10micrometer) of 2 double less or equal, it is Rd 
of epichlorohydrin rubber elastic layer. By coating so that it may be made small, the electrification roller excellent in an 
electrification property and front- face nature (endurance) can be obtained. 

[0050] Furthermore, the surface average of roughness height Rd By being referred to as 5-15 micrometers, the cost for 
surface polish is reducible. 

[0051] [Example 2] First, a polyurethane rubber elastic layer is cast to rodding of 8phi, and they are 3mm of thickness. 
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and the ten-point sxirface average of roughness height Rd by mechanical polishing. It ground so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x109. Omega-cm and a rubber degree of hardness were 40 
(JISA). 

[0052] Low resistance-ization of polyurethane rubber can be attained by carrying out content molding of the alkali- 
metal salt to polyurethane rubber. And the reduction in resistance is [ in / the whole elastic layer / there is also no 
variation in resistance like / in conductive particle distribution of carbon etc. / in this case, and ] possible to 
homogeneity (refer to ****** No. 189876 [ 63 to ] official report). Especially, a fault halogen oxygen acid salt is the 
optimal also in an alkali-metal salt. Moreover, when 0.05wt% lithium perchlorate is added to polyurethane rubber, 
resistance falls a single figure and it is 3x108. It becomes omega-cm. 

[0053] Next, the copolyamide (CM8000) 6 weight section was dissolved in the methanol 100 weight section, on the 
polyurethane rubber elastic layer, it applied by the dipping method and the surface layer was formed. The surface layer 
average thickness after desiccation is 7 micrometers, and is the surface average of roughness height Rs. It was 6 

micrometers. 

[0054] the place measured with the roller electrification experimental device which showed the electrification property 
of this electrification roller to drawing 1 - Va=-1.5kV - receiving - the OPC photo conductor drum 104 (28 
micrometers of thickness) ~ Vs=600-620V — it has been mostly charged in homogeneity. As compared with the case 
where an elastic layer is epichlorohydrin rubber, it is thought that the thing with Vs low about 150v is because electric 
resistance is high a single figure on these conditions. However, if it is used by Va=-1.6kV, there will be no practical 
problem. 

[0055] Then, as a result of performing a running test using the image formation equipment shown in drawing 3, also 
after 10 K sheet use, there was also no generating of abnormality images, such as a horizontal stripe, and Vs fall by the 
dirt of an electrification roller fi-ont face was also satisfactory on the image. 

[0056] In addition, as synthetic resin which has solubility to alcohol by surface layer configuration resin, polyvinyl 
butyral resin and poly vinyl alcohol resin were effective in addition to Nylon. 

[0057] [Example 3] First, epichlorohydrin rubber elastic layer is cast to rodding of 8phi, and they are 3mm of thickness, 
and the ten-point surface average of roughness height Rd by mechanical polishing. It ground so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of hardness were 40 

(JISA). 

[0058] Next, the solvent meltable mold fluororesin solution (solid content: 10.8wt%) was diluted with the toluol, and 
coating was carried out with the spray method on the above-mentioned elastic layer. The surface layer average thickness 
after desiccation is 6 micrometers, and is the roller surface average of roughness height Rs. It was 7.5 micrometers. 
[0059] When the electrification property of this electrification roller was measured with the roller electrification 
experimental device of drawing 1, it was Vs=770V and homogeneity was also good. Moreover, as a result of 
performing a running test using the image formation equipment shown in drawing 3, there was no generating of an 
abnormality image also after [ of 20 ] K sheets. Especially concerning the front-face nature of an electrification roller, 
the fluororesin improved the mold-release characteristic over a toner, and cleaning nature improved. 
[0060] In addition, as non-adhesive property resin of a surface layer configuration, silicon resin, urethane resin, acrylic 
resin, polyethylene resin, polyamide resin, etc. were effective in addition to the fluororesin. 

[0061] [Example 4] First, epichlorohydrin rubber elastic layer is cast to rodding of 8phi, and they are 3mm of thickness, 
and the ten-point surface average of roughness height Rd by mechanical polishing. It ground so that it might be set to 10 
micrometers. The electric resistance of this elastic layer is 3x108. Omega-cm and a rubber degree of hardness were 40 
(JISA). 

[0062] Next, the epichlorohydrin rubber solution (solid content: 2.5wt%) 100 weight section, the solvent meltable mold 
fluororesin solution (solid content: 10.8wt%) 80 weight section, and the sihca 0.6 weight section were dissolved in the 
toluol, and coating was carried out with the spray method on the elastic layer. The surface layer average thickness after 
desiccation is 8 micrometers, and is the surface average of roughness hei^t Rs. It was 7 micrometers. 
[0063] When the electrification property of this electrification roller was measxired with the roller electrification 
experimental device of drawing 1, it was as high as Vs=800V and homogeneity was good. This is based on the 
effectiveness of having made the surface layer containing epichlorohydrin rubber. On the other hand, tiie non-adhesive 
property over OPC (photo conductor drum) has been remarkably improved by addition of a silica, and generating of a 
horizontal stripe of the front-face nature of an electrification roller was completely lost in the image of the 1st sheet after 
a prolonged pause. 

[0064] In addition, as an inorganic bulking agent, there are a zinc oxide, titanium oxide, tin oxide, etc. in addition to a 
silica. 
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[0065] [Example 5] When creating the electrification roller of an example 3, and 3wt% of carbon addition was 
performed in silicon resin use and the electrification roller was created to it as non-adhesive property resin of a surface 
layer, as compared with what does not perform carbon addition, the electrification property (about electrification 
homogeneity) has been improved further. 
[0066] 

[Effect of the Invention] As explained above, the electrification roller of this invention is the sxirface average of 
roughness height Rd of an elastic layer. The surface average of roughness height Rs of a surface layer Since it is large, 
an inside resistance polarity synthetic-rubber fi-ont face is improved by a photo conductor and a toner, and the good 
condition of a non-adhesive property, and endurance can be raised. 

[0067] Moreover, electric resistance constitutes an elastic layer from polar synthetic rubber of 107 - 1010 ohm-cm, and 
the electrification roller of this invention is the surface average of roughness height Rd. Since it is referred to as 5-15 
micrometers, an inside resistance polarity synthetic-rubber front face is improved by a photo conductor and a toner, and 
the good condition of a non-adhesive property, and endurance can be raised. Moreover, the surface average of 
roughness height Rd Since it is 5-15 micrometers, the cost for surface polish is reducible. 

[0068] Moreover, the electrification roller of this invention is more than rubber degree-of-hardness 40 (JISA) about an 
elastic layer, and is the surface average of roughness height Rd. Since it is referred to as 5-15 micrometers, an inside 
resistance polarity synthetic-rubber fi*ont face is improved by a photo conductor and a toner, and the good condition of a 
non-adhesive property, and endurance can be raised. Moreover, the surface average of roughness height Rd Since it is 5- 

15 micrometers, the cost for surface polish is reducible. 

[0069] Moreover, the electrification roller of this invention is the surface average of roughness height Rd about an 
elastic layer. Since it considers as the epichlorohydrin rubber or polyurethane rubber the thickness of whose it is 5-15 
micrometers and is l-5mm, an inside resistance polarity synthetic-rubber front face is improved by a photo conductor 
and a toner, and the good condition of a non-adhesive property, and endurance can be raised. Moreover, the surface 
average of roughness height Rd Since it is 5-15 micrometers, the cost for surface polish is reducible. 
[0070] Moreover, the electrification roller of this invention is the surface average of roughness height Rd of an elastic 
layer about the average thickness of a surface layer. Since it considers as 2 double less or equal, an inside resistance 
polarity synthetic-rubber firont face is improved by a photo conductor and a toner, and the good condition of a non- 
adhesive property, and endurance can be raised. 

[0071] Moreover, the electrification roller of this invention is the surface average of roughness height Rs of a surface 
layer. Since it is referred to as 3-10 micrometers, an inside resistance polarity synthetic-rubber fi-ont face is improved by 
a photo conductor and a toner, and the good condition of a non-adhesive property, and endurance can be raised. 
[0072] Moreover, since the electrification roller of this invention uses a surface layer as the non-adhesive property resin 
coat thick [ to the surface crevice of an elastic layer ] and applied to it thinly at heights, an inside resistance polarity 
synthetic-rubber fi-ont face is improved by a photo conductor and a toner, and the good condition of a non-adhesive 
property, and it can raise endurance. 

[0073] Moreover, since the electrification roller of this invention constitutes a surface layer fi-om synthetic resin which 
has solubility to alcohol, an inside resistance polarity synthetic-rubber fi'ont face is improved by a photo conductor and a 
toner, and the good condition of a non-adhesive property, and it can raise endurance. 

[0074] Moreover, since the electrification roller of tiiis invention considers a surface layer as the configuration 
containing at least one of the components of various inorganic bulking agents, various conductive particles, and an 
elastic layer, an inside resistance polarity synthetic-rubber fi'ont face is improved by a photo conductor and a toner, and 
the good condition of a non-adhesive property, and it can raise endurance. 

[0075] Moreover, maintaining an electrification property, in order to use the electrification roller indicated by any one 
of the claims 1-9, the image formation equipment of this invention can improve a non-adhesive property, and can offer 
the image formation equipment which raised the endurance of an electrification roller. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the electrification roller experimental device for evaluating the electrification 
property of an electrification roller. 

[Drawing 2] It is an electrification property chart like electrification measured with the electrification roller 
experimental device of drawing 1 . 

[Drawing 3] It is the explanatory view showing the configuration of the image formation equipment of a roller 
electrification method. 

[Drawing 4] It is the explanatory view showing how to check the electrification nonuniformity by roller electrification 
by the output image. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi„ejje?u=http%3A%2F%2F^^^ 8/4/2004 



Page 10 of 10 

[Drawing 5] It is the explanatory view showing the configuration of the electrification roller by this invention, the 
electrification roller of the example of a comparison, and the conventional electrification roller. 
[Drawing 6] It is the explanatory view showing the electrification roller of this invention obtained fi'om the result of an 
example 1. 

[Drawing 7] It is the explanatory view showing the operation of the electrification roller in the former. 
[Description of Notations] 
101 Electrification Roller 
102Rodding 

104 Photo Conductor Drum 
302 Laser Beam 



[Translation done.] 
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PURPOSE: To improve durability by improving the surface of middle- 
resistance polar synthetic rubber to a state of good non-adhesiveness of 
a photosensitive body and toners. 

CONSTITUTION: The center line average height Rd of the elastic layer of 
the electrostatic charging roller having at least two layers; the elastic 
layer and a surface layer covering the surface of the elastic layer is set 
larger than the center line average height Rs of the surface layer. For 
example, the surface of the epichlorhydrine rubber elastic layer having 5 
to 15|xm center line average height Rd is coated with a polyamide resin 
surface layer (Rs: 3 to lO^im) having an average film thickness of <2 
times Rd in such a manner that the Rd of the epichlorhydrine rubber 
elastic layer is made small. 
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zfAll^4 0 (J I S A) i^A±T, -iE-0^®¥l^ 
m$Rd T&tS-l 5 Mni<hr^il<»:tCct 0, 

[ 0 0 2 7 ] ^fz, :^^m<Dmma-^{Zi5\.^X, 

1 — 5 mm<^xfcfi7 □;ut: H U > nf A ^ -5 fi*:? > 

[ 0 0 2 8] ^fz. :^mm(D^ma-y\Zi^l^X, ^® 

tt^ctiz^o. ^m^^^mt^Lfz^^. 

[ 0 0 2 9 ] ^fz. :$i^m<D^mu-^{Z:h\^^X. 30 

[ 0 0 3 0 ] ^fz. ;^^B^c^^mD-^fc*5v^T. mm 
m^, wiim<Dmm^^^izm< . ^^\zm<m^^tirz 
t^t^mi^mmmm^r^ct^zjir)^ ^mwi^^mmL 

[ 0 0 3 1 ] ^tz. :^^m(D^mt3-^\z^\.^x, 
m^, 7 )[^z}-)i'{zMLxmm^^^-o^f^mmf)^i=>m 
^r^ct\z^o, mm^ii^m^Ltz^^, nmm^ 



[ 0 0 3 2 ] ^fz, *fgH;!cO?f?mn- ^ (c^dI^T, 

ct^z^o. ^n^i^^m^vrzm^, t^mm^^^m 

[ 0 0 3 3 ] 

mm(Dnmtu^mma-y , io2ti^mn-^io 

1(DZ-^, 10 3 \tmna-^ 10 1C7)S^102(CD 

cmmv a^^iB-t^mms, 1 0 4 fi^T^^^ h-^a. 1 
0 5 \tmmy>':f, 1 0 6 \tm9t^ H 1 0 4 (D^m 
(D^miiLv s ^m^-f ^fzisbcDmiiLiix^^o 
[ 0 0 3 4 ] ^±(Dm0Si\zio\.^x . ±$Ea-^.mmm^. 
mm^m\^^x^mu-^<o^m^^^mm'r^-:^f^\z^ 

0 4\zmmLXVtW]\E\^'t^^na-5^l0l\z, DC 

m^v a^wmvx. ^.m^y-y 1 0 sxmm^tifzm 

0 6T^^#:H5A 1 0 40^m&V s Sr^iJ^f d 

omiitf 1 0 6 (Dm^^mx$>^^m^\^^ ^ - hf)^ 
6. iii2tc:^'rcfco{c, V s co3i:t»±7;^^ 0, ^miiv s 

[ 0 0 3 5 ] ia3«, n-^^^::^^(Diiiifef^^^S^ 
TjkL. SfdiJl^T, lOl^^mn-^, 3 0 1 tii^T^ 

mmmm. 3 0 4 h^a^^ •J-:^. 3 0 5 ti(^ii^> 

3 0 6 ti^^^JU h^Sr^L. ^mn-^c7)^^ffl± 

i^^^zit. m4\z7nf^o\z, ti^timm^^j^y ^ iy, 
a-^a:>m^i^\znr^$^mm^^mmv. (2)^>-> 

i^xX h'^0ll^(0?^n4 0 2;)^6P — -^^Eo^u — 

[ 0 0 3 6 ] lasji. ^^^^jCct-s^^D-^. itmm 

[ 0 0 3 7 ] 
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10' Q • cm) _L(c:f < D> (;j^'jr a }^mm) r<m 

m ( 1 0 0 // mm, 10' Q • c m) ^iSttT^ 0 . ^ 
1 2 2 0 1 tC:^Tcfc (C, ^mcDi^-'tetCPo^ 

^ jjD -rn 1^ - ^ ?i 7:;M# b ti ^ o 

CO 0 3 9 ] 115 (b) li. it^<^]<h LTcO^^mP--^ 
10" Q • cm) O#l;5^^3^cJ:0, ^ 1 43<i: t>'^ 2 O 2 

[ 0 0 4 0 } m5 (c) ti. 2i5:^BJ©^||n-^ ^TK 
U, zfA?ii^4 0 ( J I S A) JiJl±<0 4'ift}n (10'-- 
10' Q • c m) (X tf^ d;u t H 'J >=f 

i^m\^mm i-r^ u> : io"q - cm) <z)^-r^> (i 

-S^mlP) ^r — yx— H® (^®)i) ^l5tt^ct>(D 
T$^0. ^ 1 i5j:t>'gl 2 O 2 0 2 (3. it^^^J 

<hUT(D^mD-^ (US (b) ) o^m^-ii^iiJtb 

[ 0 0 4 1 } inmmi^ 9^^, S (i)(D:^^{cn-^^ 



li^fi£SiL>/io C(D^^'^}tm<Dm%Vk\K\t, 3X10* Q 
• cm. zSh.mmt^ 0 (J ISA) X'h^tz. C<D5iH 
<4D-^$^1^fiJFmfC<t oTPIi^J? SmmtC-T'Sx!:^ 
{C. H-,^^M¥*^m$ Rd 7!>^ 3/im. 5/im, 10m 
m. 15/im. 20 /im. Z 0 u m tU.^ ^ o \Z . ^3 

[ 0 0 4 2 } ;^tC, C(03¥14®±tC^®^i: LTTt? U T 

/xm, 10 Mm, 3 0 Mm<i:;^cC^ J:'3JCl^:fli LTllj5E0*] 
10 1 <7)^mn-^^f^^L^Co 

[ 0 0 4 3 } ^i^T, f^fiS;bJt^ma~^(o^®^ (-r 

fco ::cD^®^cD-h.^^®¥i^m^ Rs cDiJl^li. J i 
S^®m$ (BO6 0 1) tcS::)'^, ^® ?^4^rPij^il 

(SE-3 0H, n^^mnmm) tim^f^x^^ti. 

[ 0 0 4 4 ] ±BH<7)cfc'3fC^®¥l^m$ Rd <7)Xtri7D 

;Ub H U >=3*A?^ti® (0^3mm) ±(C, ^pj^j^/p 5 

-30Mmoo5}^'jT^ \'mmt^i^^^mimm^mnx{^ 
20 nm'^. ^m^(r>nmm^^^2\zm' 

[ 0 0 4 5} 
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( 0 0 4 6 } ±,t^(Dm2f)^^m<^f}^UJ:o\Z. a — ^m 

a^Rd iz^w-r^n. ^^m<r>m^ ^^z^m^^f^\z 

lARd f)^±t\^^m. m<rj^^. tztcL, Rd 2:5 fim^ 
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^ Rd /^^' 5 — 1 5 /I iTK^X tf ^ □ ;U t K 'J >=]' ^5-4^14 H 
m (Rs : 3-10 /im) Xtf^D;i.tH'J >rf A 

- ^ ft ^ C i JO^' T ^ ^ o 

[ 0 0 4 8] $ ^tc. Rd 5 - 1 5 m m 

[ 0 0 4 9 ] CIISS0iJ2] 5fe-r. S <t>(DZ^±\ZO [y:^ > 

Z<D^^m<Dm^^^it, 3X10* Q-cm; zfAiil 
m\t4 0 ( J I S A) X-$>'ofZo 
[0 0 5 0 ] >=iJ^<D{&m.init\t, "i^U^VrfA 

^o\zmm(D/^^y^^u< , mi^m±W\Z:i^\f^Xi^-' 
\Z{S:m.tnitf)^'^mxh^ (#F^# 6 3 - 1 8 9 8 7 6-^ 

0. 0 t %<Dmmmm'j'^o/>.^mmr^t. 

?&«lfifig;Tb, 3X10' Q^cmtfj.^. 

[ 0 0 5 1 ] 'A^Z, ^m^-r-i D> (CM8000) 6 
afig|i^;^r5'y-;H 0 omSgPtC^^L, 'j7U:$'>rf 

Rs ti6um'T?^-p;to 

[ 0 0 5 2 ] C(D^ma-^c7)^m!t#14^lil 1 fC^L^c 
n-^^^^®^^^T««I^L;rc^ C^, Va=-1. 5 
KVtC^bT, O P CfiiT^^ A 1 0 4 (J^iP 2 8 m 
m) ^ V s = 6 0 0 6 2 0 V(5(^J^-(C^m-f ^;^Co 

^f^-ev s 15 0 VigliOli. mMiatn:;!^^ l IfriSl^ 
fc6^)T^^(h#A6n^o rzfzly. Va=-1. 6KV 

T^^ffl -rn ^ffi ± CD roin T^c o 

[0053])^l^T. ^3 JC^tfcliffeJgfiRi^^^ffll^ 
T. ^>;i>:^5^X h^tTo/::«Sm. lOKtJc^fflfgT 

(Df^n^z^^V s {gT^>lif^±ic43l^TtiFa1^if:i:7:»^o 

[0 0 5 4] ;i*>, ^ffi^«lfi£^J5i-c. TJU3-;Kc*t 

iZ. U b:z:-Jl/y5^^-;U^J3W. # U fx- 7 ;UrD 
- ; b m J|g Tlf^ ^ T- o >^c. 

[0 0 5 5] immms} ^r, s <j>«>;s:^tcxbf^57 d 

3 mm. -i-.^mmW-i^m^ Rd /^M 0 /£ m <h -5 cfc ^ IC 
©F^b/t. C(0^14®<om^l&mtt. 3X10' Q-c 
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m, Z2L,mfK\t4 0 (J ISA) T'^o Aco 

[ 0 0 5 6 ] (mm 

5^ : 1 0 . 8 w t %) h ;U:t-;UT L , ±ia5^14 

m}L\z7.:f\^-mTm:Lurz. ^.i^'^a^^^mmw-mmm 

[ 0 0 5 7 ] mon- 
^^m^S^^^triW^Ufci: Vs = 7 7 0 VT$» 

10 fiJc^^^ffll^T. ^ >x>^'5"X K^ffo;^c^S=^^, 20 

m^\zmi.x\t, ^\zy ymmm-^^h-r-^z^'T^mm 

[ 0 0 5 8 ] mmmmf&<Dnmmi^mmtvx 
\t. y ^ymmmi^ifyiz. 5^U3>^^^. ou^>mm. 

[ 0 0 5 9 1 inrnmA^ ^r. 8 (^o^s^^tcxtr^:? d 
;ut K u >^A^ii^s^^b. mmmm^z^-oxmrn 

20 3 mm. i-/i^^ffi¥i^m $ R d \ 0 fi vtiLf^^ ^o\Z 

mmi^tz. z.<D^^m(Dm^^m't, 3x10' a-c 

m. =i*Aliig[(^4 0 (JISA)T^o;^c. 

[ 0 0 6 0 ] xh?^ □;ut K »j >=fA^i^ 

53^:2. 5wt%) 1 0 OmSgBt^^J^^^>' 

mmm mw^^ : 1 0, s w t %) s oaa^iivu:^ 
0. 6afigi5<h^ h;u:^-;utc^^L, ^l±®±Jcxy 
u-^T^ib;to m,mmi<o^mmw-^mm^s urn 

X, ^®¥i^m^Rs 7 At mT^o J^Cc 

[ 0 0 6 1 ] co^mo-^ (D^mwi^^, mi<Do- 

3D ^^mil^llgT'M']^ bfc<h d^. Vs = 8 0 0 V.ti^ 

<. i^-mtA^x$>'Drz. cnn. ^©^tcxhr^^D 

Ji/ 1 K U >=i*A^^^$-li-;t^:()mtCcfc^ ^>coT^^o - 

yj, ^ma-y(D^m^\t, zy^jt)(D^.m\z^o, op 
c (m^i^\'yA) \zMr^ni^mi^y)^mi.<^m^ 

±f)^^±\ZU< t^-DXl^fZo 

[ 0 0 6 2 ] uid. mm^mmizi.x\t. i^ot^u^v^z 
[ 0 0 6 3 ] immms^ mmmz<r>^mu-^=^i^f$, 
mmm<Dm^\z, 3 w t %<Dij-zii>mm^n-ox^m 
titmtx. ^ibiz^mnf^ i^m^. i^-ii) f)^^m 

[ 0 0 6 4 ] 

y\t, ^fkmomm^i^m^ f>^^mm<o^mW'i^m 

$Rs XO^:kt\^^rzib, ^Jg^nS14^5£=rA^ffi/?^ 

m^i^^^i^hi--tnmmi^(D^i^ikm\z^^;^n 

50 T. »X14^rfi)±$'li-^C<»:;^T€ra. 
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1 1 

[ 0 0 6 5 ] ^fz. ^^^m(^^^na-^\t. ^ii^rn^, 

mn.^inf)^ 10' - 1 0" Q • c inc?)^1±^fi£3*AT^i^ 
fiJcLT. -ecD^S^l^m^ Rd 5- 1 5 /xmii-r^fc 
e6, 4'fSinlStt'&fiE=fiU^M35i^ J; h :^ - t 

[ 0 0 6 6 ] 2|3:^B^CO^I|D-^ii. 

0 (J I SA) ^J.±.X', -ecD^M¥±^m^R 

CO 0 6 7 ] ^fc. :$:^0>go^mo-^ll. 
^®¥i^a$Rd 5- 1 5 ttm-C, -€-CDJ¥$7!>U -5 

So 

( 0 0 6 8 1 :*:^HJ©^mn-^ti. ^mMO^ 

[0 0 6 9 1 ^ft. ^mm<omn^-^\t, mmm(D^ 
^^zfA^imf)^. m^i^i^^zj^\-^- tt^t^mii(D^\.^ 
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^w^j:t^hi'-t$%mm^(D^\.^inm\ZiA^^nx. 

[ 0 0 7 1 ] ^fz, *^H>3o^?mD--7H, ^mm^. 
7;u3-;i. {zMhxmmi^^^'::^^fSimmf)^i^mf&'r^ 

[ 0 0 7 21 ^fz. :^mm(D^no-y\t. ^m^^, 

/}^Xt^. 

mi} ^mu-^0^m^ii^wm-r^rziib(Dmmn 
-ymmmm<Dm0!imx;^^. 

[1112] mi <D^ma-^mmmmxm^i.rz^m^(D 
^m^^^^-hx^^. 

[031 a-'^^m:^^(Dmmm^^m<Dm^^7r:r^ 
20 mmx^^. 

[m4] a-^:^m\z^^^mh.'^^iht}mmx^jiy 
^-r^y^m^TTi^mmmx^^. 
[051 :^mm\z^:h^ma-^, \tmm(D^ma- 
^. ^^xfm^(D^mti-y(Dm^^7r:^m.mmix$> 
s. 

[061 mmmi <D^^^^on^rirz:$imM(D^mu- 
^^9^:^m^mx$>^. 

[mi] '^^\zi^\t-f^^nu-^a:>^m:^f^^7r:'tmm 
mx^^. 
30 i^^omm] 
1 0 1 mmu-y 
1 0 2 

1 0 4 i^Tt^ H -7 A 

3 0 2 myt^Y^yl^ 
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